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—why not use it? 





OU IN our industry who design cars and 

trucks, as well as you whose job is to sell 
them, know what an important sales advantage 
operating ease has become. You have done 
scores of things to improve your vehicles in 
this respect. Beyond a doubt you will do more 
and more... after all, this is engineering 
progress as well as intelligent merchandising. 
Modern-minded car owners expect vehicles 
that can be operated with less exertion. This 
demands power... and vacuum power, ever- 
present as the air you breathe, is ready toserve 
your needs. 


Having helped appreciably with a good deal 
of this development, year after year, Bendix 
feels that a constructive suggestion based on 
valid reasoning, is entirely in order. 


BENDIX 
VACUUM POWER UNITS 





is there , 
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Intake Manifold Vacuum 


A power-source automatically created 
whenever an internal combustion engine 

is operated. Commonly used for actuating 
truck power braking, operating windshield 
wipers, etc. Consumes no engine power. 
Entails no maintenance cost. Can be read- 
ily “stored” for temporary use with en- 
gine stopped. 


*Diesel engines excepted; with Diesels, separate 
small engine-driven vacuum pumps are frequent- 
ly used for auxiliary power. 














Around a car, truck, bus, or any gasoline- 
powered unit, there are many control or oper- 
ating functions entailing considerable muscu- 
lar effort, or inconvenience. Vacuum power, 
otherwise wasted, can be used to make these 
functions effortless, or at least easier. 

The Bendix research organization has de- 
veloped scores of novel and interesting appli- 
cations of vacuum power now employed in 
theautomotive, industrial, aviation and marine 
fields. Opening and closing bus doors, shift- 
ing gears, assisting declutching, giving finger- 
tip control to steam-shovel and dragline oper- 












ating levers, moving heavy work-boat rudders 
at a light touch on the wheel, operating air- 


craft ailerons, steering tractors and trucks, 
opening valves—Bendix Vacuum Power is 
doing all this and more. And the list grows 
longer constantly. 

So Bendix respectfully suggests a thoughtful 
canvass of the possibilities of vacuum power 
actuation—combined perhaps with hydraulics 
—as applied to your vehicle. Our full research 
resources are available to work with you. Cor 
respondence from interested executives is 
earnestly invited 


BENDIX PRODUCTS DIVISION 


OF BENDIX AVIATION CORPORATION 


401 Bendix Drive South Bend, Indiana 
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Use of Magnesium Alloys in the 
European Automotive Industry 


By H. Altwicker 


I. G. 


N the entire field of metallurgy, a sound knowledge of the 

properties and fabricating methods of the metals and al- 

loys used is of fundamental importance. In the develop- 
ment of most of the metals that are in commercial use today, 
experience gained over many years has widened the knowledge 
of their properties and indicated their proper places in the 
many fields of application. Magnesium is an exception to 
this rule, simply because the development of this metal and 
its alloys is relatively new. It is, therefore, necessary that the 
suitability of the magnesium alloys for every new proposed 
application be examined carefully from a technical and eco- 
nomical viewpoint. 

Magnesium alloys in Europe have become known in the 
past 20 years as Elektronmetal. The attractive low specific 
weight of these alloys, which is 1.8, stimulated research work 
to improve their properties. Aggressive development work 
over a period of years now has brought the magnesium alloys 
to the-point where they furnish a technical material of great 
value. The major part of this development work was done 


[This paper was presented at the World Automotive Engineering Con- 
gress of the Society, New York, N. Y., May 26, 1939.] 


Farbenindustrie, Germany 


in Germany, and that Country today is leading in magnesium 
production. The interest in magnesium, however, was not 
limited to Germany. It soon spread to England, Italy, and 
many other countries. The rising interest in magnesium al- 
loys is reflected in steadily growing production and in falling 
prices during the past 20 years. Casting alloys have con- 
tributed mainly to the increase in consumption, and it should 
be pointed out that non-German countries had their large 
share in this development. This trend is reflected in the fol- 
lowing table which shows the increase in the number of 
foundries engaged in the manufacture of Elektron magne- 
sium-alloy castings in European countries in the period from 
1925 to 1938: 


Number of Foundries Making Elektron Magnesium Castings in Europe 


1925 1932 1938 

Western Europe (England, France, Holland, Belgium) 2 5 9 
Central Europe (Germany, Austria, Czechoslovakia, 

Switzerland) Sse 22 52 
Other Countries (Italy, Spain, Hungary, Poland, Den- 

mark, Sweden) ees Pk I 4 & 

Total 13 31 69 


Price range of magnesium casting ingot — 1925-1937 
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Fig. 2-—This mag- 
nesium-alloy wheel 
casting is an ex- 
ample of a design 
that takes into ac- 
count the specific 
requirements of 
the metal 





Fig. 1 shows the influence of the growing production on 
the cost of the metal. The prices of the standard grade of 
Elektron casting ingots dropped from RM 2.75 per kg in 1925 
to RM 1.50 per kg in 1938 or, at the present rate of exchange, 
from $0.50 to $0.27 per lb. As the German production of 
magnesium alloys can be estimated to be approximately three 
fourths of the world production and a large portion of the 
remaining quarter operates under German license, these fig- 
ures are important for the magnesium market of the entire 
world. 

When changing from other materials to magnesium, a com 
parison of costs is interesting. From this viewpoint, the pos- 
sibility of changing to magnesium is most favorable for cast 
ings. As compared to cast iron, the rough or unmachined 
magnesium casting is undoubtedly more expensive. The low 








Neos, (Ane 2 Unrnvernace Ove Te Hien oes Sreess Nas Unravenma.t Ove 


Te Twin Come SEC Tiow 


4 s 
V\Y q 
SSIS 


SSS 
‘a 








i 20 


SSS) 


- 











Nos. 4-5-6 REcCOmMmMENOEO 











Fig. 3-—Cross-sections with large moments of inertia —re- 
sistant to bending about major axis 


machining cost of magnesium, however, reduces the cost dif- 
ference between the two materials. In fact, in some cases, 
the extra cost of the rough magnesium casting can be offset 
completely by savings in machining. For example, in mag- 
nesium oil-pump housings which are used as standard in com- 
bustion engines, the economies through easier machinability 
and lower percentage of machining scrap are so important 
that the higher price of the casting is offset completely by the 
lewer machining cost. 

A comparison with aluminum is even more favorable. The 
cost of the magnesium casting ingot is approximately as much 
lower than aluminum as the manufacturing cost is higher. 
The cost of the casting will therefore be approximately the 
same in aluminum and in magnesium. This comparison is 
based on the use of the virgin grades of both metals, and it 
is, of course, also based on the assumption that all factors of 
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importance for economical manufacture are the same for both 
metals. Aluminum castings made from secondary metal are, 
ot course, cheaper than castings made of either virgin mag 
nesium or virgin aluminum. Magnesium-alloy die castings 
are trequently cheaper than aluminum die castings as the 
lower magnesium metal price is, in this case, not balanced by 

higher manufacturing cost. . 

In connection with the question of cost, it must be kept in 
mind that magnesium alloys have not gone through the long 
period of development which other metals have passed 
through. Undoubtedly the expanding application of mag 
nesium alloys will result in improvements and, therefore, re 
duction of costs both in producing the crude magnesium metal 
and in tabricating finished magnesium products. 

In practically every case, magnesium-alloy castings can, 
with equally satisfactory service performance, be made lighter 
than castings of other metals. Compared with aluminum 
castings, the weight saving usually ranges from 20 to 35%; 
compared with cast iron, from 50 to 70%; compared with 
cast steel, from 40 to 50%. In many cases, however, the full 
theoretical weight saving, as represented by the specific 
weights, can be accomplished. 

In addition to weight reduction, an important advantage ot 
magnesium alloys is their excellent machinability which leads 
to appreciable reductions of machining time and, thereby, to 
increased outputs with the existing machining equipment. 
Additional advantages, contributing to a reduction of ma 
chining cost, are lower tool costs and the ease of handling the 
light-weight castings. 

Like aluminum alloys, magnesium alloys are supplied 
sand castings, permanent-mold castings, die castings; also in 
extruded form as bars, shapes, and tubing; and in rolled form 
as sheet and strip. For magnesium forgings and pressings 
new fields of application have been developed, especially in 
the past few years. 

The tensile strength of magnesium casting alloys varies 
between 26,000 and 39,000 lb per sq 
between 7,000 and 16,000 lb per sq 
between 2 and 12%. 


the yield strength, 

and the elongation, 
The higher values are typical for heat 
treated magnesium alloys containing about 9% aluminum. 
The mechanical properties of this type of alloy are on a par 
with aluminum casting alloys used for the same type of ap 
plication. Hardness and compressive strength, however, are 
lower than with aluminum alloys, and larger bearing surfaces 
for bolt heads, washers, gaskets, and so on, therefore are 
required, 

The choice of casting alloy will depend on the stresses ex 
pected in operation, which may be static, fatigue, or impact, 
on the existence of corrosive conditions, and on foundry con 
siderations. For highly stressed castings the just-mentioned 
heat-treated aluminum-bearing magnesium alloys are used. 
For applications involving impact stresses, magnesium alloys 
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Fig. 4—Original and new design of cast-magnesium bus- 
engine oil pan 
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Fig. 5—In this fire test on a sheet-magnesium tank half-filled Fig. 7—Sand-cast magnesium-alloy transmission case for 
with gasoline, only when the contents of the tank had burned railcar of German State Railways 
out completely was a hole burned in the tank wall where it 

was touched by the torch Fig. 8— Permanent-mold cast-magnesium alloy oil pans for 


German-built Ford engines 
Fig. 6—Sand-cast magnesium-alloy crankcase for Gardner 


truck diesel engine Fig. 9— Magnesium die castings used in Mercedes-Benz auto- 
mobile, Models 170 and 200 
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containing zinc in addition to aluminum have been developed. 
Alloys containing manganese are welded readily, whereas 
silicon-bearing alloys are preferred for castings that have to be 
pressure-tight. Magnesium die castings frequently can be 
installed without any machining operation, and their use will 
therefore result in important economies in machining equip- 
ment and production space. 

In wrought magnesium alloys, aluminum is also the most 
important alloying element. The mechanical properties of 
magnesium extrusions and forgings are a function of the ex 
trusion or forging ratio, that is, the percentage of reduction 
in cross-section. A further essential factor, particularly in 
forgings, is the shape and design of the part, and the method 
of manufacture. 

It is known that the endurance values of wrought mag- 
nesium alloys, as determined on standard test bars, are equal 
to those for high-strength aluminum alloys. In the case of 
casting alloys, the relation is even more favorable for magne- 
sium. It was found, however, that such factors as general 
design and surface quality are, from the viewpoint of endur- 
ance, more important for magnesium than for aluminum. 
Large-scale experimental work on structural elements has re- 
sulted in the establishing of rules of design for magnesium, 
with the object of utilizing to the highest possible degree the 
inherently good endurance characteristics of this metal. Of 
great importance is, for instance, the avoidance of edge 
stresses and of notch effects because magnesium alloys are 
more sensitive in this respect than are aluminum alloys. Al- 
though, for instance, the endurance limit of magnesium cast- 
ing alloys, when determined on a standard bar, is at least 
equal to that of aluminum casting alloys used for similar pur- 
poses, it drops below the aluminum value when determined 
on test bars provided with a sharp cornered cast-on bead. 
Only if a %-in. radius is used in the transition between test 
bar proper and bead, is this drop avoided. This condition 
leads to the conclusion that, in all magnesium-alloy parts, 
transitions of cross-section must be blended carefully. This 





Fig. 10-Cast-magnesium die block for the forming of sheet 
in drop-hammer presses 
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Fig. | 1 — Extruded light-metal shapes 


rule applies particularly to crankcases and other structural 
parts that are dynamically highly stressed. Care also should 
be used in handling the rough parts in the trimming room 
and in the machine shop in order to avoid notch effects which 
may lead to unforeseen stresses in service. 

The elastic modulus of magnesium is lower than with the 
heavier metals, and this fact must be kept in mind by the 
designer. In regions of concentrated loads, larger areas must 
be used to carry the stresses, which can be accomplished by 
suitable design. For instance, walls provided with ribs or 
corrugations and box-like cross-sections result in high inertia 
values and, therefore, are preferred. On the other hand, the 
lower elastic modulus of magnesium results in lower stresses 
in such cases where definite amounts of deformation are im 
posed on the magnesium part in assembly with other metals, 
as for instance, those resulting from unequal temperature con 
ditions. A good example of a design taking the specific re 
quirements of the metal into account is shown in Fig. 2 which 
illustrates a cast-magnesium wheel of a type now used in large 
quantities in several European countries. This wheel 
developed in competition with rolled-steel wheels, and both 
types were subjected to severe shock and fatigue tests. It was 
found that the steel wheels, in order to give the same service 


was 


as the magnesium wheels, would have to be made twice as 
heavy. 

Heretofore, such wheels frequently have been made by 
stiffening the disc-shaped wheel body by ribs. This construc- 
tion corresponds to the loading condition illustrated in Fig. 
3, Nos. 1 and 2, where a narrow web is stressed in bending 
about the X axis. In the outer fibers of this web, peak stresses 
will occur which may become dangerous for the casting and 
may lead to incipient cracks, thus starting a fatigue failure. 
Localized stress peaks of such a kind are avoided when using 
cross-sections as shown in Fig. 3, Nos. 5 and 6, which result 
in a fatigue proof design, giving the wheel body the lateral 
stiffness essential for its endurance. 

Stress concentrations usually can be avoided by minor 
changes of design if the potential sources of failure are recog 
nized by the designer. For instance, Fig. 4 shows the old and 
the new design of a crankcase oil pan. Fatigue failures which 
occurred in the old design in the corner between body and 
sump were eliminated by smoothing out the contour of the 
bottom side. 

In designing castings the engineer should cooperate closely 
with the foundry. Particular care must be taken by the de 
signer to prevent contact corrosion, which is accomplished 
through suitable insulation against other metals, and to avoid 
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the possibility of water collection in pockets of castings or 
structural parts of any kind. The use of open or semi-closed 
shapes is preferred because of good accessibility for inspection. 

A frequent criticism of magnesium alloys is their fire haz- 


ard. In this connection Fig. 5 shows an interesting experi- 
ment made several years ago to determine whether magnesium 
sheet could be used for engine cowlings and fuel tanks in air- 
planes. An experimental tank was half filled with gasoline, 
and a burning gasoline blow torch, mounted on a long arm, 
directed against the top wall. The gasoline heated up and 
ignited at the ventilating opening, and the fire continued until 
the contents of the tank had burned out completely. Only 
then was a hole burned in the tank wall where it was touched 
by the torch, the metal melting away. An aluminum tank 
would have behaved in a similar manner. 

The most widely known field of application tor magnesium 
castings in the European automotive industry is their use for 
bus and truck crankcases and transmission housings. Fig. 6 
shows the cast-magnesium crankcase of the English Gardner 
diesel engine. The oil pan of the same engine is also a mag- 
nesium casting. The Tatra Works has used magnesium for 
a number of years for similar parts. This is undoubtedly one 
of the reasons for the favorable unit weight of the Tatra 
models. 





Fig. 12—Passenger-carrying trailer manufactured by Wag- 
gonfabrik Uerdingen with a body constructed from extruded 
shapes and sheet of the recently developed magnesium alloy 
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In railcar construction, magnesium alloys are used to an 
increasing extent. Fig. 7 shows a heavy sand-cast magnesium 
transmission housing for railcars. Due to the high axle loads 
heavy steel bushings had to be used in the bearings to reduce 
the bearing pressures. In spite of the use of these bushings 
a weight saving of 50% compared with steel was accom- 
plished. Railroad cars have been developed experimentally 
in which the entire car truck frames were made as one-piece 
magnesium castings. These experiments appear to be very 
promising. 

Permanent-mold castings, which are usually more economi- 
cal than sand castings, are recommended where large quanti 
ties are involved. Fig. 8 shows as an example the oil pan of 
the German-built Ford automobile. Practically any part that 
can be cast in permanent mold in aluminum also can be 
made in magnesium, such as transmission housings, brake 
shoes, oil pumps, bearing caps, and so on, providing that the 
mold is designed properly. Magnesium die castings also have 
found increasing favor in the automobile industry. Con- 
tributing to the success of this application was the fact that 
the good bearing properties of magnesium alloys against steel 
permit running cam shafts, valve-rod guides, and the like, 
directly in magnesium. Fig. 9 shows, for instance, the mag- 
nesium die castings used in the Mercedes 170 and 200 models 
which have worked out very well in several years of operation. 
In the camshaft bearing and in the oil pump the steel shaft 
operates directly in magnesium. 

In the unsprung parts of a motor car weight reduction is of 
particular importance. In addition to the actual weight sav- 
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Magnesium in American Industry 


ea & HE production of metallic magnesium and 
its fabrication are showing a steady and 
rapid growth in America, partly by reason of 
the fact that the equipment, personnel, and 
technique for light metal fabrication already 
existed in another allied industry. Magnesium 
has been fabricated by a wide variety of proc- 
esses in the United States for some years. It is 
now readily available as sand castings, perma- 
nent-mold castings, pressure die castings. plate, 
sheet, extruded shapes, forgings, pressings, 
screw machine parts, and in a variety of fabri- 
cated assemblies ranging from oil tanks and 
seats for airplanes to sectional warp beams for 
the textile industry. 


“Magnesium products are being used in 
America in a wide range of applications, such as 
in the aircraft industry, in the textile field, in 
buses and trucks, in the optical industry, in 
portable tools, typewriters, in the rubber indus- 
try, for foundry equipment, in sewing machines, 
cigarette-making machines, shoe machinery and 
many other applications. I have no doubt that. 
as American engineers become more familiar 
with the facilities and technique that are avail- 
able, and what can be accomplished by the use 
of magnesium products, they will extend the 
use of this metal into many new fields, and will 
increase greatly its use in the present fields.” 


. — H. Menking 
American Magnesium Corp. 


Mr. Menking read this statement after his presentation 
of Dr. Altwicker’s paper at the World Automotive En- 
gineering Congress, in the absence of the author. 





ing, the wear and tear on springs and tires are reduced, and 
the riding characteristics are improved. With this fact in 
mind, magnesium wheels for passenger cars were developed 
a number of years ago. A total of approximately 50,000 
wheels have been installed and have worked out well in opera- 
tion. Their use was discontinued due to the high premium 
for the weight saved. In trucks and buses, conditions are 
more favorable because the weight reduction is greater, and 
the increase in cost compared to steel wheels is lower. The 
bus wheels used about 12 years ago by the Berlin Street Car 
and Bus Co., which at that time were equipped with solid- 
rubber tires, weighed 802 lb per bus in cast steel, as against a 
weight of 282 lb in sand-cast magnesium, which worked out 
well in service. This corresponds to a weight reduction of 
520 lb or 65%. Although in bus wheels equipped with pneu- 
matic tires the wheel dimensions are reduced considerably 
because of large tire size, thus adding to the difficulty of de- 
signing to magnesium, several practical magnesium wheel 
designs have been developed, with weight savings of about 
50% compared with steel. 

A particularly interesting example of the use of castings is 
shown in Fig. 10. It shows a cast-magnesium die block for 
the forming of sheet in drop-hammer presses. After placing 
the sheet blank between the dies, they first are compressed 
by hydraulic pressure. Then the tie plate of the press is 


lifted, released and, acting like a drop hammer, it is allowed 
(Continued on page 17) 
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On this and the opposite page, road illumination provided by the country, or upper beam of the new Sealed Beam head- 
lamps (above) and of new headlamps of previous design, are compared. 


New Sealed Beam Headlamp 
gsets SAE Standards Action 


ARALLELING announcement of the cooper- 

ative development by the automotive industry 
of a new “sealed beam” headlamp, a subdivision 
of the Lighting Division of the SAE Standards 
Committee has just submitted for Lighting Divi- 
sion approval newly proposed “specifications for 
sealed beam headlamps for motor vehicles,” as 
well as a recommended practice proposal re 
garding laboratory tests for physical and optical 
requirements. 

This new sealed beam headlamp, concerning 
which SAE standards procedure is now in proc 
ess! of functioning, is unusual, not only in its 
technical novelty, but also in the cooperative 
nature of the engineering efforts by which it 
was developed. 

Designed to provide the safest seeing that is 
technically practical, the new sealed beam head- 
lighting system has two beams -— the lower hav 
ing been named the “traffic beam’’ because it is 
intended for use wherever there is traffic, and 
the upper, the “country beam,” for use only 


OINCIDENT with the prompt func- 

tioning of SAE standards procedure 
related to the important new “sealed 
beam" headlamp design, public an- 
nouncement of this striking development 
has been made by a committee repre 
senting the automotive industry under 
whose guidance this major design im- 
provement has been developed coopera- 
tively. 

The chairman of this committee, O. E. 
Hunt of General Motors Corp., and a 
majority of the committee personnel, it 
is interesting to note in passing, are 


members of the SAE. 


when there is no approaching traffic. In the 
construction of this new sealed beam headlamp, 
lens, reflector and light source are all assembled 
permanently in a sealed unit. When the fila- 
ment burns out, the unit is replaced with a new 
one. 

The “traffic beam” is a virtually no-glare 
beam. It provides improved foreground illu- 
mination, better lighting of road shoulders, 
ditches, etc., and, in addition, projects as much 
light down the right side of the pavement as is 
practical without causing glare, particularly on 
curves. By using this beam, the driver avoids 


glaring approaching traffic and also sees more 
safely himself under these conditions. 

The “country beam” is designed to reveal 
down-the-road hazards at greater distances, to 
vive better illumination of side-roads, curves, 
etc., and, by providing a moderate amount of 
light above the horizontal, to show up-grades, 
overhanging hazards, etc. 

The sealed beam construction itself has a 
number of important advantages. 

The reflector surface is protected from dirt, 
moisture and corrosion. As a result, the reduc 
tion in the amount of light projected on the 
road during the life of the unit is held to less 
than 10%. This means that the driver always 
has substantially new lighting. With previous 
constructions, if he neglected to have his head 
lamps cleaned and maintained periodically, the 
amount of light on the road might be reduced 
by 50% or more. 

Another advantage of the new construction is 
that the light source, reflector and lens are accu 
rately and permanently positioned with respect 
to each other at the factory. This relationship 
cannot be changed in the field which is impor 
tant in a precision optical device such as a 
headlamp. It means that the driver always gets 
the designed distribution of light on the road 
not something less effective due to improper! 
assembly or the substitution of improper refle« 
tors, lenses or bulbs. 

it will naturally cost more to replace the new 
unit than it does the bulb in previous construc 
tions. But this has been balanced to a large 
degree by giving the new units longer life. For 
the owner who maintains his headlamps in 
efficient condition, it is not anticipated that the 
cost per mile of night driving will be increased. 

The new unit is made in two basic types — 
one with a glass reflector and the other with a 
metal reflector. The two types give the same 
light distribution on the road and are inter 
changeable so that a metal unit may be used to 
replace a glass unit, or vice versa. Installation is 
simple, a screwdriver being the only tool re- 
quired. The units can be installed only right 
side up. 

The fact that all cars equipped with the new 
system can be serviced with a standard unit 
obviously simplifies parts distribution, thus mak 
ing for better and faster service, since with pre 
vious constructions a variety of lenses, reflectors 
and bulbs had to be stocked to render equiva- 
lent service. Service is further simplified by the 
fact that aiming adjustments are uniform on all 
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All the optical elements, lens, reflector 
and light source, ore permanently as- 
sembled in a sealed unit. There are two 
types—one with glass reflector and the 
other with a metal reflector. Both types 
are interchangeable mechanically and 
give the same road illumination. 


cars using the new system. Generator capacit 
and wire sizes, of course, have been enlarged t 
provide the increased current needed to produce 
the larger quantity of light projected by th 
new units. Incidentally, this increase in electri 
cal capacity, the improved aiming adjustment 
mechanism and separate parking light are fa 
tors which make the new system more costly to 
produce. 

The story of unique cooperative effort which 
was combined with technical skill to make a 
reality of this important new system of automo 
bile headlighting is at least as vital to an unde 
standing of its significance as is knowledge of 
the engineering elements of the design itself 

In this new headlighting system, for the first 
time a motor-vehicle design feature stands out 
as the product of cooperation between the in 
dustry’s manufacturers and cooperation between 
the industry and government as represented by 
the American Association of Motor Vehicle Ad 
muinistrators whos« 


members administer the 
headlighting laws of the various states. 

The story begins some years back. At that 
time the conviction began to grow in the indus 
try that the interests of both the public and the 
industry in safer and more comfortable night 
driving might be served best through cooperatiy 
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Increased seeing distances, improved illumination of the road-sides and a moderate amount of light above the horizontal are 
provided by the Sealed Beam lamps as shown on the opposite page. 


action. It was realized that automotive progress tion could be capitalized fully only if it were 


has been very largely the result of competitive developed cooperatively on an industry basis. 
development among the different manufacturers. The time was ripe for launching the coopera 
Sut it was felt nevertheless that here was an_ tive project. A proposal was made that the 
area in which a greater public service could be industry cooperate in the development of the 
rendered by cooperation. best practical headlighting system which the 
The idea was undeveloped, but it did not re- combined technical 


resources of the industry 
main so for long. Shortly an entirely new 


could produce. This proposal met with an im- 
method of headlamp construction came out of mediately favorable response. Each of the 


LoO- 
the research laboratories. It was apparent at 


operating companies made freely available not 


once that the possibilities of this new construc only all they had learned in years of intensive 


Fan SAE Meetings Offer 


Cream of Engineering Papers 


IVEN plenty of time and an airline pass But that would be 
probably no SAE member could resist ex- which few can attain. 
posing himself to the practical post-graduate Hence this preview to give an idea of what's 
courses 1n automotive engineering to be derived to come—so SAE members and their friends 
trom papers and discussions at the seven big can plan NOW to attend those meetings which 
SAE Fall Meetings—and they would revel in’ will be most valuable to them—as well as to 
the million-dollar friendships to be made and _ attend those nearby which will net dividends, 
remade at these events even though not of specific interest. ‘Coming 


an engineering Utopia 


Sept. 28-29 National Tractor Meeting 
Hotel Schroeder — Milwaukee, Wis. 


Oct. 5-7 National Aircraft Production Meeting 
Hotel Biltmore — Los Angeles 
s 
Oct. 16 Annual Dinner 
Hotel Pennsylvania — New York 
s 
Oct. 26-27 National Transportation & Maintenance 
Meeting 
Coronado Hotel — St. Louis, Mo. 
- 
Nov. 2-3 National Fuels & Lubricants Meeting 
Mayo Hotel — Tulsa, Okla. 
> 
Jan. 15-19 Annual Meeting and Engineering Display 
Book-Cadillac Hotel — Detroit 
(See page 24 for Section Meetings) 


headlighting research, but also the services of 
their lighting technicians many of whom had 
devoted their lives to headlighting. 

The result of this successful cooperative effort 
is the new “sealed beam” headlighting system 
which, it is believed, provides the safest seeing 
that is possible with all engineering considera 
tions taken into account, and, at the same time, 
by both standardization and design, makes a 
system which is as simple as possible for the 
driver to use and maintain properly. 


Events” on this page lists the date and plac« 
ot each. 

Taking off from wherever you are, you 
destination for the first National Meeting on 
the “SAE Circuit” will be Milwaukee, where 
the tractor-minded engineers will devote two 
days to sessions on oil filters, lubrication, air 
cleaners, superfinish, and other topics, with the 
aim of reducing engine wear—and who isn't 
interested in that? Plant visits are scheduled 

and also a big dinner. 

Then a long hop to the Pacific Coast, Los 
Angeles to be exact, for what promises to be 
the greatest of all SAE Aircraft Production 
Meetings. NEW this year will be the Aircraft 
Engineering Display—enabling aircraft engi 
neers and executives to examine and discuss the 
newest products of the aircraft supply industries. 


Data on Aircraft Production 


Quantity production, necessary to meet the 
demands of accelerated governmental and com 
mercial purchases—as well as those of private 
buyers, will get special attention at this Los 
Angeles meeting. The latest dope on submerged 
engines is expected, and both engine and plane 
builders are being asked to give their ideas on 
this development. The Government will be 
represented by a high War Department official 
who will bring the engineers and executives up 
to date on industrial planning, and from Eng- 
land will come accurate information on the 
construction of “shadow” factories. Intense in- 
terest in the application of plastics to aircraft 
will guarantee capacity attendance at the ses- 
sion which will do some forecasting on this 
subject, as well as divulge developments to date. 
There soon will be a complete program reveal- 
ing other important topics to be argued. 

Heading eastward for the SAE Annual Din- 
ner in New York, a stop-over is scheduled at 
Cleveland where the local Section, in coopera 
tion with the SAE Production Activity Com- 
mittee, will hold its special Production Dinner 
Meeting, Oct. 11, as a part of the Machine Tool 
Congress coincident with the National Machine 
Tool Show. SAE President W. J. Davidson is 
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to be toastmaster, and the speakers, F. C. Craw- 
ford, president of Thompson Products Co., and 
Joseph Geschelin, Detroit editor, Automotive In- 
dustries. Incidentally, a number of SAE mem- 
bers are scheduled to appear on the programs of 
other organizations participating in the Machine 
Tool Congress which opens Oct. 4 and continues 
through Oct. 12. 

Dr. Karl T. Compton, president of Massa- 
chusetts Institute of Technology, will address 
1000 or more SAE members and their guests 
at the SAE Annual Dinner — National Automobile 
Show Weck’s gala social event. This is one of 
the outstanding affairs on the Society’s calendar 
—and will be held this year at New York's 
famous Hotel Pennsylvania. 


Fleet Men Meet in St. Louis 


Turning westward again, to St. Louis for the 
National Transportation & Maintenance Meet- 
ing, fleet owners and operators will benefit 
from the two-day event arranged by the So- 
ciety’s T&M and Truck, Bus & Railcar Activity 
Committees. Now nearing completion, the pro- 
gram hits a new high with authorities planning 
to give opinions on such controversial topics as 
“Two-Speed Axles vs. Multiple Transmissions,” 
and “Recapping and Re-Treading  Tires.”’ 
Equally important to operators will be papers 
based on experience revealing “How New 
Vehicle Models Affect Established Preventive 
Maintenance Practices,” analyzing ‘Factors Af- 
fecting Engine Wear,” and discussing ‘“Selec- 
tion of Paints and Colors and Their Relation 
to Truck and Body Design.” 

The national meeting climaxing successful 
1939 is the two-day program of SAE Fuels & 
Lubricants Activity at Tulsa. An annual event, 
this meeting draws hundreds of engineers from 
this great petroleum producing and refining 
area. Although still several months away the 
Activity Committee already has developed a 
diversified program which, though primarily 
designed for F&L men, includes many topics of 
interest to all automotive engineers. Of par- 
ticular importance will be an aviation paper to 
be presented by a representative of the United 
States Army Air Corps. 

Gasoline, hypoid lubricants, crankcase oils, 
diesel fuels, special fuels and lubricants for air- 
craft engines, oil industry power applications, 
and power applications for the movement of 
earth are a few of the topics being developed. 
The ever-popular student debate winds up the 
meeting. This year Kansas State College will 
have a team defending the affirmative of ‘“Re- 
solved — V-Type Engines Are to be Preferred to 
In-Line Engines for Passenger Car Equipment,” 
while men from the University of Oklahoma 
will take the negative of this industry-wide 
question. 

Papers already are scheduled for the great 
1940 Annual Meeting which opens the program 
of next year’s SAE events. With it will be the 
SAE Annual Engineering Display, an excellent 
background for this week of super technical 
sessions. Engineers and executives of the indus- 
try from all parts of the United States and 
Canada and from many foreign countries make 
pilgrimages each year to the world’s automotive 
capital to contribute to and benefit from the 
ideas expressed at the Society’s greatest meeting 
of the year. More than ever are expected at 
the 1940 event. 

As these meeting dates approach full details 
will be published in the SAE Journat. 


Student Branch Elects 


At its last meeting before summer vacation 
the SAE Student Branch at the University of 
Detroit elected: John Karpus, chairman; Gerald 
Coleman, vice-chairman; Jack Hofweber, secre- 
tary; and Stanley W. Siggs, treasurer. 


(News of Society continued on page 24) 
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SAE 


National 


TRACTO 


MEETING 


Sept. 28 & 29 Hotel Schroeder 


Milwaukee 


A Full Two-Day Program . . . Valuable 
Papers Revealing Latest Data on Engine 
Wear ... Air Cleaners . . . Oil Filters . . . 
Superfinish ... and a Host of Other Topics 
... Also Plant Visits . . . and a Big Dinner 
... Program Sponsored by the SAE Trac- 
tor & Industrial Power Equipment Activ- 


ity Committee . . . Milwaukee Section 
Hosts 
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Magnesium Alloys 
(Continued from page 13) 


to drop with its entire weight on the pre-formed sheet. The 
use of magnesium for these dies was made possible principally 
by its easy machinability which largely offsets the somewhat 
higher price. Experience of several years has shown that mag 
nesium castings have adequate properties to withstand the 
stresses encountered. Large quantities of light metal sheet 
have been formed with the use of magnesium die equipment. 
Recent experiments have shown that steel sheet as used in 
body manufacture also can be formed in magnesium dies 
without any appreciable wear of the die. 


Fig. 13-—Use of magnesium castings in frame of landing 
gear of a single-engine plane 


Fig. 14—The load test on cast-magnesium landing-gear strut 
shows that these parts undergo considerable deformation 
before they break 


Fig. 15—Cast-magnesium cross-member for landing gear in 
which all cross-sections are made hollow in view of the high 
torsional stiffness required 
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Magnesium castings are, of course, not adequate for all 
purposes of light-weight construction. Profiled sections that 
have to be rolled in steel may be made by the extrusion 
method in magnesium, which is economical and results in 
good mechanical properties. An additional advantage of the 
extrusion process is that it permits easy manufacture of special 
shapes which could not be made by rolling, or only with dif- 
ficulty. Fig. 11 shows extruded shapes of this kind. A shape 
of particular interest is the first one in the second row (f). It 
shows the upper belt section of a diesel-driven railcar and in 
corporates at the bottom the flanges for fastening the side 
posts, at the top the flanges for fastening the roof cross-mem 
bers, to the left the roof gutter, and to the right the flange on 





Fig. 16—Cast-magnesium steering column and control 
mechanism 


Fig. 17 —Cast-magnesium engine-control housing for the 
control room of a four-motored plane 


Fig. 18-Cast-magnesium engine-control housing installed 


Fig. 19—Magnesium-alloy tail-wheel fork casting in which 
levers and guides are made of A9V magnesium castings 
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Fig. 2! — Press-forged engine support made of AZ855 magnesium 
alloy used for liquid-cooled airplane engines of large horse-power 


the inside to which the luggage racks are attached. In de- 
signing this shape it was attempted to offset the higher mate- 
rial price by combining a number of steel shapes of the old 
design into one single magnesium shape. The low die cost 
for such shapes as shown in the picture is worth mentioning 
~ it varies between $40 and $160. A set of rolls for the manu- 
facture of corresponding steel shapes is considerably more ex- 
pensive. The designer can therefore well afford to use special 
extruded shapes even in development work and for the manu- 
facture of small lots. 

Fig. 12 shows a passenger-carrying trailer with a body con- 
structed from extruded shapes and sheet of the recently de- 
veloped magnesium alloy AM537. This alloy has the advan- 
tage over previously used alloys that it may be cold-worked 
within gwider limits. The trailer was built by the Waggon- 
fabrik Uerdingen and has a total weight, ready for operation 
and including the steel wheels, of 7500 lb. The weight of 
the body, which means the entire vehicle without wheels, 
axles, and springs, is 5000 lb. By deducting from the body 
weight the weight of the interior equipment, a weight of 1650 
lb is obtained for the magnesium body. In spite of the rela- 
tively large weight of the unsprung chassis parts, a weight re- 
duction of 26% was realized in this vehicle as compared with 
a standard trailer built from steel which weighed approxi- 
mately 10,100 lb. This weight saving was accomplished 
even though the steel trailer referred to in this comparison 
had been designed according to light construction principles. 
Of particular interest is the fact that the total price of the 
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Fig. 20 — Mechanical properties of test bars taken from AZ855 
magnesium-alloy propeller blade 
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Fig. 22-—Engine and radiator cowling made of 
welded AM503 magnesium-alloy sheet 


magnesium trailer, which is now made in production, is only 
6% higher than the steel trailer. 

The possibility of accomplishing maximum amounts ot 
weight saving naturally has led to a very extensive use ot 
magnesium in the aircraft industry. As long ago as 1929 a 
single-engine training plane was built in which magnesium 
was used for all sheet, extrusion, and tubing material. In 
particular, the wing beams and wing ribs, the fuselage, includ 
ing the sheet cowlings, and the rudders and controls were 
made of magnesium. This airplane, which for a while also 
was used for stunt flying, is still in service, and it has been 
found that its maintenance is no more costly than that of air 
planes of standard construction. 

It is known that, for a number of years in various European 
countries, aircraft engine crankcases, airplane wheels, land 
ing-gear parts, and so on, have been made as magnesium 
castings. The development of the heat-treated AgV alloy 
has resulted in a further increase of the use of magnesium 
castings. The good mechanical properties of this alloy gave 
the designer the opportunity of combining a number of 
heavier metal parts, which heretofore had been assembled by 
welding or riveting, into one single magnesium casting with 
out sacrificing strength or adding weight. 

For example, Fig. 13 shows the landing gear of a single 
engine plane in which the entire frame is made in AgV mag 
nesium casting alloy. This landing gear was subjected to 
severe breakdown tests in the testing machine as well as in 
test set-ups simulating service conditions. As evident from 
Fig. 14, these parts undergo considerable deformation, espe 
cially when stressed for bending or buckling, before they ac 
tually break. The popular opinion is that cast alloys are 
brittle and therefore will break without any previous visible 
deformation. The foregoing example proves that this condi 
tion does not apply to magnesium castings. On the contrary, 
magnesium castings are capable of absorbing heavy impact 
energies by deformation, and are therefore a safe material to 
use for parts subjected to shock stresses. 

Fig. 15 illustrates an additional example, the main cross 
member of a landing gear of a 25-ton airplane. This casting 
weighs approximately 55 lb and is 31 in. wide. The photo 
graph shows the casting in reverse position. All cross-sections 
are made hollow in view of the high torsional stiffness re 
quired. The same principle of design was used in a steering 
column with control levers made of magnesium castings as 
shown in Fig. 16. 
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Another interesting example of the use of magnesium cast- 
ings is shown in Fig. 17, an engine-control housing installed 
in the control room of a four-motored plane. The levers and 
fittings are arranged in a cast housing with '%-in. wall thick- 
ness. This design is equal in weight to the conventional 
design based on sheet with the other parts riveted on. It 
saves labor and therefore offers advantages in large quantity 
production. Fig. 18 shows the same part installed in the 
plane. Fig. 19 shows the tail-wheel fork of a modern two- 
engine plane. Levers and guides are made of AgV mag- 
nesium castings. 

The use of magnesium-alloy pressings and forgings, which 
are inherently suitable for high-stress applications, has ex- 
panded greatly in the past few years. Lack of proper equip- 
ment held the development of the magnesium forging art 
back for a long time. The powerful forging presses now 
available in Germany and England make it possible to manu- 
facture high-grade magnesium-alloy forgings with uniform 
properties. The importance of the use of large magnesium 
forgings in aircraft and other special fields of application is 
illustrated by the fact that the extensive forging equipment 
used heretofore in Bitterfeld, Germany, which included a 
7000-ton press, had to be increased further in 1938 by several 
new units and now includes a 15,000-ton forging press. Forg 
ing equipment of equivalent capacity is seldom found even 
in the steel industry. 

Fig. 20 gives a typical example of the mechanical properties 
of an AZ855 alloy propeller blade which was press-forged 
under a heavy hydraulic press. The method of manufacture 
of magnesium propeller blades as it has now been developed 
in Germany insures uniformly high properties such as those 
shown in the table, and it therefore has recently been possible 
to raise the guaranteed minimum mechanical properties of test 
bars taken from magnesium propeller blade forgings. This 
improvement has increased the interest in magnesium pro- 
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pellers, and it is, for instance, known that Great Britain 
adopted the use of magnesium propellers in production quan- 
tities some time ago. 

A forged AZ855 magnesium-alloy engine support as used 
for liquid-cooled aircraft engines of large horsepower is shown 
in Fig. 21. This type of engine support recently has gained 
so much favor that it may now be considered the standard 
design for airplanes powered with liquid-cooled engines. A 

variety of sizes and shapes of such forgings has been de- 
veloped to suit varying types and sizes of engines. The main 
incentive for the development of such forgings was again the 
desire to combine as many small parts as possible into one 
large part. The resulting forging combines the advantage of 
economical manufacture with weight saving. A typical ex- 
ample of the weight saving is given in the following com- 
parison: 


Steel, welded 16.1 lb 
Duralumin, riveted 13.2 lb 
Magnesium, press forged 11.4 lb 


It was therefore possible to save approximately 30% of the 
weight, or 4.7 lb, by substituting magnesium for steel. 

Very extensive uses have been developed for magnesium- 
alloy sheet. The properties of AM503 magnesium alloy, in 
particular its good welding characteristics, have contributed a 
great deal to this development. This composition is consid- 
ered the most weldable of all light metal alloys. Fig. 22 
shows an engine and radiator cowling made of welded AM503 
magnesium-alloy sheet and used as standard equipment. Oil 
and fuel tanks also are made from sheet of this alloy. Such 
tanks were, for instance, used in the Condor machine, built 
by the Focke-Wulf Co., which made the successful non-stop 
flights Berlin to New York and return last year. The total 
weight of the magnesium alloys used in the Condor plane was 
approximately 1430 lb, of which over 1100 lb were in the 
form of sheet. 





New Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between July 15, 1939, and . 
Aug. 15, 1939. Cleveland Section 


The various grades of member- Kerr, Rosert E. 


WestTBERG, V. L. 


Mfg. Co., 3012 Clybourn Ave., Chicago. 


Novara, JosepH, JR. (J) pyrometer man, Ford 
Motor Co., Rouge Plant, Dearborn, Mich. (mail) 
8728 Georgia Ave., Detroit. 

Wuirt, Bernarp Cuester (J) draftsman, 


STIMSON, JONATHAN Cass (A) owner, Stumson veneral Motors Truck & Coach, Pontiac, Mich 
Reflector Co., Chicago (mail) 412 N. Leavitt St. 


(mail) 11 O'Riley St. 


chief engineer, Sun Kansas City Section 


McKenpry, Harry (A) garage foreman, Mis- 
sour State Highway Department, 5117 E. 31st 


(J) research engineer, St., Kansas City, Mo. (mail) 3913 Chestnut Ave. 


ship are indicated by: (M) Mem- Hoover Co., North Canton, O. (mail) 2186 


ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 


eign Member. Dayton Section 


Buffalo Section 


KoeTHEN, F. L. (M) technical director, Amer- 


ican Lubricants, Inc., 1575 Clinton St., Buffalo. seat. 


Canadian Section Detroit Section 


CoLeMAN, CarRRoLL WiiiiaM (A) purchasing 
agent, Gotfredson, Ltd., 924 Walker Rd., Wind- 
sor, Ontario. 


Eserts, HERMANN Livincstone (M) mechani- 


Tramways Co., 955 Glen Rd., Montreal, Quebec. VE: 


Ervory, M. E. (A). vice-president, charge of _ ery ' 
sales, Detroit Paper Products Corp., 5800 Dom- 715 N. Van Buren St., Milwaukee. 
ine, Detroit (mail) 531 Westchester Way, Bir- 


Chicago Section 


Moore, Greorce T. (M) research engineer, 


: mingham, Mich. 
Standard Oil Co. (Ind.), Whiting, Ind. 


MARCHANT, Harry 


SEMERAU, HerBert E. (J) chemist, Calumet neer, Chrysler Corp., 


Refining Co., Chicago (mail) 1454 W. 83rd St. Fielding Ave. 


Grandview Ave., Cleveland Heights, O 
Reacan, J. E. (A) general service manager, 
Timken Roller Bearing Co., Canton. 


HaswE._, ANTHONY (A) vice-president, Day- 
ton Malleable Iron Co., 
Dayton (mail) P. O. Box 98o. Rd.. 

STANDISH, SHERWOOD H. (M) general man- 
ager, G H R Foundry Co., Dayton (mail) Box 


AMNOTTE, GitBERT C. (A) engineering 
draftsman, Packard Motor Car Co., Detroit Ridgefield, N. J. 
(mail) 13220 Woodward Ave. 

DeEREMER, FLoyp E. (M) chief engineer, Old- 


cal superintendent, Autobus Dept. Montreal erg Mfg. Co., Detroit (mail) 14154 Archdale 


Detroit (mail) 16217 


Metropolitan Section 


Goopsopy, Harry R. (A) factory service rep- 
resentative, Studebaker Corp., 1751 Broadway, 
New York. 

KARTVELI, ALEXANDER (M) vice-president, 
charge of TE ry Aircraft Corp., 
ae eee Ls 2. —— 79 St. Paul's 
, Hempstead, L Me me 2 

setae Epwin F. (J) automotive engineer, 
Socony-Vacuum Oil Co., Inc., 412 Greenpoint 
Ave., Brooklyn, N. Y. (mail) 8937 212th St., 
Queens Village, L. I., N. Y. 

Ross, Frank (A) sales manager, Lubri-Zol 
Corp., Cleveland (mail) 682 Prospect Ave., 


1307 W. Third St., 


Milwaukee Section 


McConkey, RicHarp K. (J) sales engineer, 
Timken Roller Bearing Co., Canton, O. (mail) 


New England Section 


AccINELLI, Epcarpo Nicoras, Lieut. (A) 
Argentine Navy, Aviation Corps, Buenos Aires, 
(Concluded on page 25) 


(M) standards engi- 
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About SAE Members: 





B. W. WESTCOTT, for 16 years affiliated 
with the Zenith Carburetor Division, Bendix 
Aviation Corp., recently resigned his position 
as vice-president to accept the appointment as 
sales manager of the Holley Carburetor Co., 
Detroit. With Zenith he was, successively, as- 
sistant chief engineer, research engineer, assis- 
tant general manager, and vice-president. 


The Bendix Aviation Corp. has announced 
the appointment of ROY C. ALLAN, sales man- 
ager of the Stromberg Carburetor department 
of Bendix Products Division, as sales manager 
of Zenith Carburetor Division of Bendix Avia- 
tion Corp., to fill the vacancy caused by the 
resignation of Mr. Westcott. Mr. Allan, who 
has been associated with Stromberg for a num- 
ber of years, joining Bendix Products when they 
acquired Stromberg in 1931, continues as sales 
manager of the Stromberg department. 


S. E. Dithmer 


Visits United 
States 





S. E. DITHMER, production manager, Gen- 
eral Motors Japan, Ltd., and a member of the 
SAE Overseas Relations Committee, recently 
visited this country as a delegate representing 
his company at a General Motors executive con- 
ference. 


ROY E. BERG is vice-president and chief en- 
gineer of the Tech-Art Plastics Co., Long Island 
City, N. Y. 

E. A. SKOWBO, who has been affiliated with 
the Dole Valve Co., Chicago, for the past 10 
years, has been named the company’s eastern 
sales representative. He will make his head- 
quarters in Albany, N. Y. 


FRANKLIN A. DOBSON has joined the 
Waco Aircraft Co., Troy, Ohio, as aeronautical 
engineer. Previously he was research engineer 
in the aviation division of the Canadian Car & 
Foundry Co., Fort William, Ontario. 

ROY C. CRONE, who has been mechanical 
engineer with The Texas Co. at Beacon, N. Y., 
has gone to Chicago as automotive engineer 
for the same company. 


JOHN EDWIN PEARSON starts Sept. 1 as 
instructor in engineering drawing at the Uni- 
versity of Illinois, Urbana, II. 


Stettinius Heads 
War Resources Board 


EDWARD R. STETTINIUS, JR., chairman of 
the United States Steel Corp., recently was 
named chairman of the War Resources Board, 
an advisory group of business executives, scien- 
tists, and economists, which confers with the 
Nation’s military chiefs to perfect plans for 
mobilization of industry in case of war Mr. 
Stettinius became a member of the SAE recently. 
Dr. Karl T. Compton, president of Massachusetts 
Institute of Technology, who is to be the princi- 
pal speaker at the SAE Annual Dinner, Oct. 16, 
is also a member of the Board. 


WATT L. MORELAND, president and gen- 
eral manager of the Moreland Motor Truck Co., 
Los Angeles, has been elected president of the 
Board of Water & Power Commissioners of the 
City of Los Angeles. 


JOHN W. OEHRLI, formerly chief engineer 
of the Lycoming Mfg. Co. and design engineer 
with the John Deere Tractor Co., has been 
named design engineer in charge of design on 
new engines, by the Aviation Mfg. Corp., Ly- 
coming Division, Williamsport, Pa. 

WESLEY W. VYVYAN has gone to San 
Diego, Calif., as layout draftsman for the Con- 
solidated Aircraft Corp. He was in Pontiac, 
Mich., as draftsman with the Pontiac Motor 
Division of GMC. 

R. C. LOOMIS recently joined the research 
department of the Standard Oil Co. of Calif., at 
Richmond, Calif. He formerly was aviation 
cadet, United States Navy, N.R.A.B., Oakland, 
Calif. 

EARL W. DILG, formerly with the King- 
Seeley Corp., Ann Arbor, Mich., has been named 
general manager of the D P Products Co., De- 
troit. 


LAURENCE K. JENKINS is engineer with 
the Centaur Corp., Greenwich, Ohio, manufac- 
turers of farm tractors, highway and railway 
mowers, sweepers, and snowplows. 

MILTON E. SCHRAMM has been transferred 
from the Shell Oil Co.’s East Chicago, Ind., re- 
finery to its Norco, La., refinery where he is 
head of the motor laboratory. 

D. B. ROBERTS, assistant storage battery en- 
gineer, Delco-Remy Division, General Motors 
Corp., is in Buenos Aires, Argentina, on a spe- 
cial assignment to General Mctors Argentina. 

CARSON O. DONLEY, formeriy tool de- 
signer, Clark Equipment Co., Buchanan, Mich., 
has gone to Akron as engineer in the tire de- 
velopment department of Firestone Tire & Rub- 
ber Co. 

LUDWIG HENIG is chief engineer of the 
DuBois-Martin Aircraft Corp., DuBois, Pa. 


GEORGE A. MUELLER, JR., is doing layout 
work in the 4-cycle diesel department of the 
diesel division of the American Locomotive Co., 
Auburn, N. Y. He had been draftsman with 
the Hoover-Owens-Rentschler Co., diesel division 
of General Machinery Co., Hamilton, Ohio. 

HARLEY W. DRAKE, superintendent of 
equipment, Pacific Highway Transport, Seattle, 
received the Commercial Car Journal 1939 





Maintenance Award for fleets of 51-100 vehicles. 
A similar award for fleets of 26-50 vehicles 
went to F. R. WARD, garage superintendent, 
Mistletoe Express Service, Oklahoma City, Okla. 
The awards were based upon contributions re- 
ceived in the CCJ contest “How Our Shop Re- 
duced Fleet Operating Costs.” 

La Ligue de Femmes des Hommes en Avia- 
tion, Quelles Domages! is the name of a new 
club organized by JEROME LEDERER, chief 
engineer, Aero Insurance Underwriters, New 
York, for wives whose husbands are away from 
home (allegedly engaged in aeronautical busi- 
ness) for at least one month of the year. Trans- 
lated the club’s name is “League for the Wives 
of Men in Aviation, Poor Things.” 


J. B. TAYLOR, JR., Taylor-Ainsworth, Inc., 
New York, has been elected a director of Au 
Associates, Inc. 


HOWARD KETCHAM has been commis- 
sioned to do the interior layout and color de 
sign on the new DC-q4 planes which United 
Aircraft has purchased from the Douglas Air- 
craft Corp. Mr. Ketcham did a similar job for 
Pan American Airways on the historic Atlantic 
Clippers. 


‘. EDWARD SCHIPPER, president ot Schip 
per Associates, has been appointed zone super 
visor of the American Automobile Association 
Contest Board’s activities in the Detroit area 
Mr. Schipper has been closely associated with 
Contest Board Work for many years and has 
served on the Technical Committee in connec 
tion with Indianapolis races, stock car trials, and 
other events since 1912. During the past two 
years he has been a member of the Contest 
Board. 


LEON L. DOUGLAS recently joined the 
Barkley-Grow Aircraft Corp., Detroit, as struc- 
tural engineer. He was earlier affiliated with 
the Bell Aircraft Corp., Buffalo, N. Y., as stress 
analyst. 


JOHN L. HECKMAN, owner of the Heck- 
man Co., Chicago, has been elected secretary 
of the Automotive Engine Rebuilders Associa- 
tion for the fiscal year of 1939-1940. 

National Machine Tool Congress 

JOHN E. HACKER, production manager, 
Cleveland Diesel Engine Division, General Mo- 
tors Corp., is SAE representative on the pro- 
gram committee of the Machine Tool Congress 
which will be in session during the National 
Machine Tool Show, Cleveland, Oct. 4-12. The 
SAE Cleveland Section is sponsoring a special 
production dinner meeting Oct. 11 as a part of 
this program. (See page 15.) 

SAE members speaking at the sessions of the 
American Society of Tool Engineers at the Ma 
chine Tool Congress, Oct. 5-6, include KARL 
L. HERRMANN, consulting engineer, South 
Bend, Ind., and STANLEY R. THOMAS, chief 


engineer, Bantam Bearings Corp. 


Superfinish Talk Attracts SAE Members 


A large number of South- 
ern California Section mem- 
bers were in the audience at 
a recent Los Angeles meet- 
ing on the subject of Super- 
finish," which was addressed 
by Robert T. Keller of the 
Chrysler Corp. 


Mr. Keller, who is the son 
of K. T. Keller, president of 
Chrysler, is seen in the right 
foreground explaining the 
process to Ellis W. Templin, 
left, chairman of the South- 
ern California Section. 
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Leave of absence has been granted F. R. 
SHANLEY by the Lockheed Aircraft Corp. and 
the Curtiss-Wright Technical Institute, where he 
is employed as structures staff engineer and 
chief engineer, respectively, so that he might 
accept an engagement for a limited period with 
the Airworthiness Section of the Civil Aeronau- 
tics Authority. He will make a study of the 
Airworthiness Requirements pertaining to air- 
craft and write recommendations for their re- 
vision. 

W. T. LUTEY has transferred to the Fisher 
Body Division of General Motors Corp., Fleet- 
wood Unit, as production standards and layout 
supervisor. He was superintendent of produc- 
tion standards with General Motors Corp. at 
Linden, N. J. 


Credited as directly responsible for the design 
of the new Pratt & Whitney double-row, radial, 
18-cyl engine which recently passed the gov- 
ernment 150-hr test, is A. V. D. WILLGOOS, 
Pratt & Whitney chief engineer, who with 
LEONARD S. HOBBS, engineering manager, 
headed the project. According to J. CARLTON 
WARD, JR., general manager of the company, 
“this is the most powerful engine that ever has 
passed the government test of 150 hr, which 1s 
the most rigid ordeal to which powerplants are« 
submitted today anywhere in the world.” 


WALTER A. HAMILTON, former mainte- 
nance chief of Transcontinental & Western Air, 
who has been on the executive staff of the 
Douglas Aircraft Co. for several months, has 
been named general manager of the company’s 
El Segundo, Calif., plant. 


R. E. SLATER, formerly factory superintend- 
ent, Hall-Aluminum Aircraft Corp., Bristol, 
Pa., is general foreman, Bell Aircraft Corp., 
Kenmore, N. Y. 


WILLIAM LIND, formerly experimental en- 
gineer, Guiberson Diesel Engine Co., Dallas, 
Tex., has joined the Menasco Mfg. Co., Los 
Angeles. 

S. S. TRESILIAN is now with Armstrong 
Siddeley Motors, Ltd., Coventry, England. He 
had been with the Templewood Engineering 
Co., Trading Estate, Slough, England. 


William B. Stout Announces Club Car 








"Really a trailer with a motor in it," is the way William B. Stout, president of 


the Stout Engineering Laboratories, describes the new Stout Club Car. 


With 


independent springing all around, it has Scarab rear-engined steering and drive 
mechanism. Capable of 75 mph, it cruises comfortably at 55 to 60. 


The main room has accommodations for six and a studio couch which can be 


opened into a double bed at night. 
baggage and equipment space. 
over the front wheels. 


In the rear room is a single couch and 
Four can be easily seated in the driver's cab, 


While the car above is equipped for personal use, the Club Car is really de- 


signed for commercial travelers, so that 


EDWIN H. OLMSTEAD, who was in the ex- 
perimental test laboratories of Wright Aeronau- 
tical Corp., Paterson, N. J., is mechanical en- 
gineer with Well Surveys, Inc., Tulsa, Okla. 


Aircraft, Motor Transport, Petroleum, Parts, 
Tire, and Steel Industries Take SAE Graduates 


Of the 14 SAE Student Members who this month reported first jobs after com- 
pleting their courses at ten colleges and universities, four are in the aviation 
industry, three in the petroleum industry, two in the motor transport industry and 
one each in the steel, tire, parts, electric, and gas industries. 


JOHN VANCE HEWITT, JR., after graduat- 
ing from Yale University, joined the Wright 
Acronautical Corp., at Paterson, N. J. ROMER 
F. GOOD, also of Yale, is in the test depart- 
ment of General Electric, at Schenectady, N. Y. 


CHARLES D. BECK went from the Univer- 
sity of Wisconsin to the Gary, Ind., Works of 
the Carnegie-Illinois Steel Corp., as special en- 
gineer. 

EDWARD E. CLARK, University of Detroit, 
is in the Glenn L. Martin Co. engineering de- 
partment at Middle River, Md. 


HOMER J. WOOD, who completed his 

courses at MIT, is test engineer with the Men- 
asco Mfg. Co., Los Angeles. 
Graduate DONALD D. BAALS, 
M.S. in Engineering, is junior aeronautical en- 
gineer with the National Advisory Committee 
for Aeronautics at Langley Field, Va. 


Purdue 


L. N. DAWSON, of Stevens Institute of 


Technology, has joined the Sinclair Refining Co. 
as junior engineer at Marcus Hook, Pa. 
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ROGER G. DeLONG, who attended the 
Graduate School of Business at Harvard Uni- 
versity, is sales engineer with the Twin Disc 
Clutch Co., Racine, Wis. 


DONALD C. WIMBERLY, a recent graduate 
of Oregon State College where he was a mem- 
ber of the SAE Student Branch, has started with 
the Standard Oil Co. of Calif. as a research 
engineer. Another Oregon graduate, LEONARD 
R. RICE, is testing engineer at the American Gas 
Association Testing Laboratory, Cleveland. 


KENNETH O. CAMPBELL, formerly a 
member of the SAE Student Branch at the 
University of Michigan, is employed by the Co- 
lumbia Terminals Co., St. Louis, Mo. A class- 
mate, FOSTER R. GAYLORD, is local manager 
of Columbia Terminals’ Indianapolis branch. 
E. D. SCROGIN, of the same college, has joined 
the Ethyl Gasoline Corp. in Detroit. 


THOMAS COOK, JR., is in the college train- 
ing class of the Firestone Tire & Rubber Co., 
Akron. He was formerly a student at Ohio 
State University. 


the interiors are fitted to order. 


JOHN R. COX, formerly director of manu- 
facturing, Thompson Products, Inc., Cleveland, 
has been appointed vice-president and general 
manager of the Weatherhead Co., Cleveland 
automotive parts manufacturer. 


FRED C. HOLZ, formerly field technical 
supervisor, Gomery-Schwartz Motor Car Co., 
Philadelphia, has joined the Hudson-Terraplane 
Sales Corp. of that city as service traveler. 


A recent public demonstration of a single- 
cylinder, single-sleeve-valve, air-cooled engine 
culminated three years of development work 
by ASHLEY COOPER HEWITT, former mem- 
ber of the engineering staffs of Mack Truck Co., 
Wright Aeronautical Corp., and the Menasco 
Mfg. Co. The engine is designed as a test unit 
ready for application to aircraft powerplants, or 
to auxiliary power units. 


WILLIAM S. KNUDSEN, president of Gen- 
éral Motors Corp., and C. §. MOTT, veteran 
GMC director in continuous service rating, were 
on hand to welcome the “Old Guards of Motor- 
dom” during the second annual Motor Festival 
at Flint, Mich., Aug. 3-6. A special day was 
set aside honoring the pioneers of the industry, 
particularly those old timers who are still on 
the job. 


On ACS Program 
DR. PER K. FROLICH, director, chemical 


laboratories, Standard Oil Development Co.; 
DR. GEORGE CALINGAERT, director of 
chemical research, Ethyl Gasoline Corp.; A. W. 
BURWELL, vice-president, technical director, 
Alox Corp.; and DR. GUSTAV EGLOFF, direc- 
tor of research, Universal Oil Products Co., are 
among the SAE members scheduled to take part 
in the program of the Petroleum Division of the 
American Chemical Society at the 98th annual 
meeting of the ACS, Boston, Sept. 11-15. 
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Society of Civil Engineers held jointly with 
° The Institution of Civil Engineers and The 

News of the Society Engineering Institute of Canada. 
(Continued from page 16) : The SAE and the Institute of Aeronautical 
Sciences are participating in the Transatlantic 
Airplane Session to be held at the Engineering 





: Societies Building, the afternoon of Sept. 7, 
International Forum with papers by A. Gouge, Short Bros., England, 
Open to SAE Members and by Edmund T. Allen, Boeing Aircraft Co., 
Seattle, Wash. 
Sessions on Highway Transportation and In the morning of the same day SAE mem- 


Transatlantic Airplanes will hold special inter- bers E. C. Ottaway, London Passenger ‘Trans- 
est for SAE members who can attend the Brit- port Board, England, and Frederick C. Horner, 
ish American Engineering Congress to be held General Motors Corp., are presenting papers at 
in New York, Sept. 4-8. This international the Motor Transport Session, also at the Engi- 
affair embodies the Fall Meeting of the Amer- neering Societies Building. Charles F. Kettering, 
ican Society of Mechanical Engineers held General Motors Research Corp., is to address 
jointly with The Institution of Mechanical En- the Honors and Closing Session on the morning 


gineers, and the Fall Meeting of the American of the following day in the Hall of Music at 


»> a , = 
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FOR PEAK PROPELLER PERFORMANCE / 






































Demand Spicer iabaaiiee 
for top performance. 


Checking Spicer propeller balance up to desired r.p.m. 


To meet the exacting demands of customers 
for smooth-running performance and continu- 
ous service, propeller equipment must have 
balance. Every Spicer propeller has it—be- 
cause of two meticulous Sper tests. 


All Spicer end and flange yokes must pass 
a rigid check for static balance. The close 
Spicer tolerances assure complete static bal- 
ance control... Complete Spicer propeller 
units are given a speed balancing test, up to 
specified r.p.m. Again, rigorous specifications 
must be met. 


Static balancing a Spicer 
end yoke. 









LABORATORY 
TESTED 


These are more reasons why you can rely 
on Spicer Equipment for peak performance 
on the job. That's why leaders specify Spicer. 


Spicer Manufacturing Corporation - Toledo, Obio 


BROWN .-LIPE SALISBURY SPICER PARISH 
CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA. 
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the World’s Fair, on “Have Engineering and 
Science Gone Too Far?” 

Technical Sessions of the mechanical engi 
neers are being held at the Engineering So- 
cieties Building, New York, and those of the 
civil engineers at Columbia University. Details 
of the program may be had from the ASMI 
Headquarters at 29 West 39th St., New York 


Motor Vehicle Inspection 
Code Nears Completion 


The first three sections of the Safety Code on 
Standards for Inspection of Motor Vehicles being 
developed under the procedure of the American 
Standards Association, and which include the 
inspection of lighting equipment, tires and wheel 
alignment, and miscellaneous equipment and 
accessories, have been completed by Sectional 
Committee D-7 and approved by the ASA 
Standards Council. 

SAE representative on the Sectional Commit 
tee is A. J. Schamehorn, director, General Mo- 
tors Proving Ground. T. C. Smith, American 
Telephone & Telegraph Co., is alternate. 

The fourth section, which deals with the in 
spection of brakes, is not yet completed due t 
the need for further research to develop facts 
upon which to base inspection standards. The 
SAE Brake Committee is advising on plans for 
this research. 

Until the brake section is completed it 1s 
planned to incorporate the standards for the 
inspection of brakes which are being used in 
some of the states and cities where inspection 
is now in effect. 


New Engine-Testing Forms 
To Inelude Aircraft Set 


SAE Standards for aircraft-engine testing 
forms are being developed to meet a need ex- 
pressed by aircraft engine manufacturers whx« 
have found that SAE gasoline-engine forms are 
not adequate for their use. Such a standard 
will tend to eliminate the use of individual 
forms by the different aircraft-engine companies, 
and to assure their customers of comparable 
engine testing data. 

Work is going forward at the same time on 
the revision of present SAE Standard testing 
forms for gasoline and diesel engines. This 
work is under the direction of the subdivision 


SAE Section Meetings 


Canadian — Sept. 21 


Ancaster Golf and Country Club, Toronto; 
dinner 6:30 p.m. Automotive Research — Dr 
H. R. Wolff, General Motors Research Labora 


tories. 


Metropolitan — Sept. 21 

Brooklyn Technical High School of Automo 
tive Trades, Brooklyn, N. Y.; dinner 6:30 p.m. 
Highways of Tomorrow — Norman Bel Geddes, 
designer of the General Motors World’s Fair 
Exhibit, and A. J. Schamehorn, General Motors 
Proving Ground. 


Milwaukee — Sept. 8 

Merrill Hills Country Club, Waukesha, Wis.., 
General “get-together” 1:00 p.m.; dinner 6:30 
p.m. 

The Section will also participate in the Na 
tional Tractor Meeting, Sept. 28-29, at the Hotel 
Schroeder in Milwaukee. 


Northern California — Sept. 12 

Hotel Leamington, Oakland; dinner 6:3 
p.m. 
Northwest — Sept. 15 

Mayflower Hotel, Seattle, Wash.; dinner 6:3: 
p-m. New Developments in Chemistry as Ap 
plied to the Automotive Field — Valentine Gep 
hart, president, Valentine Co. 
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NEWS OF THE SOCIETY 


Ever Hold a Crab Feast? The Baltimore Section Did 





Baltimore Section members dodged the heat on July 12 by staging a gigantic Crab 


Crabs and beer, hot dogs and rolls, swimming 
and baseball, music and singing, were on the day's program. 


Feast cn the Chesapeake Bay shore. 


In the group to the 


right are (left to right) William H. Beck, seated, William H. Beck, Jr., E. F. Lowe, 


and Major Walter C. Thee. 


on engine-testing forms of the Gasoline Engine 
Division of the SAE Standards Committee. Sub 
groups have been appointed to work specifically 
on forms for each of the three types of engines. 

Invitations have been issued to the Aeronau 
tical Chamber of Commerce of 
National Advisory Committee for Aeronautics, 
Aeronautical Board, and individual companies 
to participate in the development of standards 
for aircraft engine testing forms. Similar in 
vitations have gone to interested groups to par- 
ticipate in recommending revisions of the pres 
ent gasoline and diesel engine forms. 


America, the 


Standardization Work on 
Rubber Grades Advances 


Establishment of a standard series of rubber 
grades to guide the car engineer in selecting a 
suitable grade for any rubber part (except tires) 
is the eventual aim of the recently organized 
joint SAE-ASTM Technical Committee on Auto 
motive Rubber Products. 

One subcommittee is progressing 1n its study 
of the various grades of rubber used for engine 
mounts; another has just been appointed to 
make a study of stock compounds for rubber 
bumpers, such as are used on axles; and a third 
reports that its investigation of tests now speci- 
hed by rubber parts indicate that the 
present data are inadequate for standardization 
purposes. Plans are underway for working out 
a simplified portable test machine with the co 
operation of instrument manufacturers. 

L. A. Danse, Cadillac Motor Car Division, 
General Motors Corp., is chairman of the joint 
committee, and J. D. Morron, U. S. Rubber Co., 
is secretary. Major J. K. Christmas has been 
designated a member of the committee represent- 
ing the United States Army Ordnance Depart- 
ment. 


users 


New Members Qualified 


(Concluded from page 19) 


Argentine (mail) 420 Memorial Dr., Cambridge, 
Mass. 

Hatt, Apam D. (A) lubrication engineer, 
Alden Speare’s Sons Co., 156 Sixth St., Cam- 
bridge, Mass. 


Northern California Section 


DurHaM, GrorFrey A. (A) automotive en- 
gineer, head office staff, Shell Oil Co., Inc., 100 
Bush St., San Francisco. 

GREEN, F. F. (A) superintendent, equipment, 
Department of Public Works, Division of High- 
ways, P. O. Box 1353, Fresno, Calif. 

Moorrt, Norton B., Dr. (M) assistant pro- 


fessor, mechanical engincering, 


Berkeley, Calif. 


University of 
California, (mail) 70 Forest 


Lane. 


Northwest Section 


Beezer, Epwarp P. (A) claims adjuster, Ken- 
worth Motor Truck Corp., Seattle, Wash. (mail) 


422 21st St., N 


Philadelphia Section 


WiILusHirE, FrepericK (A) _ vice-president, 
Auto Ignition & Parts Co., Camden, N. J. (mail) 
135 E. Bettlewood Ave., Oaklynne, N. J. 


Southern California Section 


PRITCHARD, Ropert J. (A) editor, Western 
Flying, 304 S. Broadway, Los Angeles. 

Rocers, JoHun W. (J) engineer, Fruchauf 
Trailer Co. of California, Los Angeles (mail) 
4552 W. 163rd St., R.F.D. No. 1, Box 381, 
Redondo Beach, Calif. 

Starr, H. P. (A) service superintendent, Art 
Frost, 801 S. Brand Blvd., Glendale, Calif. 

Weiser, S. K. (A) automotive instructor, 
General Petroleum Corp., Los Angeles (mail) 
1352 Ruberta Ave., Glendale, Calif. 


Southern New England Section 


Emerson, Davin (J) inspector, Pratt & Whit- 
ney Aircraft, East Hartford, Conn. (mail) 461 
Silver Lane. 


Outside of Section Territory 


Herman, Grayson T. (A) wholesale truck- 
man, International Harvester Co., 2308-16 15th 
St., Denver, Colo. 

Wortey, Cuarcey A. (A) sales & field engi- 
neer, Champion Spark Plug Co., Toledo, O. 
(mail) 2538 N. W. 19th St., Oklahoma City, 
Okla. 


Foreign 


Bertet, R. (A) shop manager, Replacement 
Parts, Pty., Ltd., Melbourne, Victoria, Australia 
(mail) 618 Elizabeth St. 

CurFFE, WititiaM (A) technical superinten- 
dent, Replacement Parts, Pty., Ltd., Melbourne, 
Victoria, Australia (mail) 618 Elizabeth St. 

Craic, JosEpH (F M) development engineer, 
Birmingham Small Arms Co., Ltd., Birming- 
ham, England (mail) 2 Westbourne Ave., Ward 
End. 

Ga.uay, Lrp. (Aff.) Vulcan Works, Edgware 
Rd., Cricklewood, London, N.W. 2, England. 
Representative: C. T. Delaney, Director. 

Jervis, THoMas JoHN (F M) mechanical engi- 
neer, Isotta Fraschini, 89 Via Monterosa, Milan, 
Italy (mail) 3 Via Lorenzo di Credi. 

MACFARLANE, DaniEL Orp (F M) superinten- 
dent of production, Commonwealth Aircraft 
Corp., Fishermen’s Bend, Melbourne, Victoria, 
Australia. 











Tite 


REG. u S. PAT. OFE 





ALL-METAL — FLEXIBLE 


TUBING 


First choice of leading auto- 
motive laboratories for over 
20 years for flexible fuel, oil 
and air lines. 


Ideal for plant equipment 
carrying steam, oil, air, gas, 
hydraulic oils, refrigerants, 
grease, etc. 


Due to its ability to absorb 
within its convoluted dia- 
phragm construction move- 
ment both mechanical and 
vibratory, Titeflex can be 
adapted to all types of 
machinery and motorized 
equipment. Send us your 
specifications. 


Titeflex Metal Hose Co. 


NEWARK N. J. 
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Applications Received 








Buffalo Section 


The applications for membership BREELER, WALTER R., assistant to vice-presi- 
received between July 15, 1939, dent, Allegheny Ludlum Steel Corp., Dunkirk, 
and Aug. 15, 1939, are listed here- N. ¥. 
with. The members of the Society 
are urged to send any pertinent in- Chicago Section 
esr aga ee CHAPMAN, EpMUND EarLeE, mechanical assis 


tant, Atchison, Topeka & Santa Fe Railway, 
Chicago. 

Dann, WILLARD J., mechanical inspector, C. B. 
& Q. R.R., Chicago. 

Duncan, RoBert FERRIE, manager, technical 
te te PES ei Tame research, Calumet Refining Co., Chicago. 


consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


; TAKE NO 
oN CHANCES 


MOTOR TEMPERATURE CONTROL 


@ Left without attention for long periods 

. called upon to handle a precision job 
automatically under a wide variety of road, 
load and weather conditions... automotive 
thermostats must perform accurately every 
time and aia of times. 


The use of Dole Thermostats by many lead- 
ing automotive engineers...and the prefer- 
ence of these same engineers for Dole Bi- 
Metal in devices of their own development 
..Offer convincing proof of the depend- 
ability of Dole engineered products and 
precision procedures. 

Dole Thermostatic Bi-Metal is sold sepa- 
rately in sheets, coils or partly fabricated 
material. It is the actuating force in Dole 
Double Poppet Type Thermostat. . . famed 
throughout the ‘icloory for positive elimi- 
nation of sticking, binding and friction... 
and for precise control of circulation and 
temperature of water regardless of pump 
pressure. Write for engineering informa- 
tion or buying data. 


THE DOLE VALVE COMPANY 
1901-1941 Carroll Ave., Chicago, Ill. 
Detroit Office: General Motors Building 


THERMOSTATS 
and BI-METAL 
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Lunpguist, J. M., division engineering rep: 
sentative, Continental Oil Co., Chicago. 

PATTISON, WILLIAM JAMES, experimental engi 
neer, Charter Sleeve Valve Engine Co., Chicago 


Cleveland Section 


NATIONAL Bronze & ALUMINUM FouNDR\ 
Co., E. 88th & Laisy Ave., Cleveland, O 


Colorado Club 


MunrRogE, JACK, JR., junior engineer, Truck 
Trailer Mfg. Co., Denver, Colo. 


Detroit Section 


CHRISTENSON, Howarp WAYNE, test engineer, 
Detroit Transmission Division, General Motors 
Corp., Detroit. 

Dornier, CLaupius, Jr., draftsman, Ternstedt 
Mtg. Division, General Motors Corp., Detroit. 

SLoMAN, C. M., development, U. S. Rubl 
Co., Detroit. 

TEBBEN, JoHN D., general sales manager, 
Metallurgical Division, P. R. Mallory & Co., In 
Detroit. 

WuisLer, Racpu H., Jr., sales engineer, Mon 
oe Auto Equipment Co., Monroe, Mich. 


Kansas City Section 


Oucnui, BEN MEcuMI, 3106 Peery Ave., Kan 
sas City, Mo. 


Metropolitan Section 


Fower, FRANKLIN Harper, JR., 1947 Broad 
way, New York. 

Francis, Harotp EuGENE, experimental en 
vine tester, Wright Aeronautical Corp., Paterson, 
N. J. 

FRANKS, JEROME, assistant purchasing agent, 

H. Macy & Co., Inc., New York 

GuTHy, CHARLEs, 182 Fulton Ave., Hemp 
stead, im. 2 


Milwaukee Section 


Hae, Joun D., development engineer, Har 
nischfeger Corp., Milwaukex 


Northwest Section 


LANGDON, Howarp H., Proressor, head, De 
partment of Mechanical Engineering, State Col 


lege of Washington, Pullman, Wash. 


St. Louis Section 


SENNETT, W. J., car foreman, Illinois Centra 
R.R., St. Louis, Mo. 


Southern California Section 


Evuis, Ceci E., supervisor, transportation, 
Southern California Edison Co., Los Angeles 

JOHNSON, CHARLES REVERE, research engineer, 
Shell Oil Co., Inc., Wilmington, Calif. 

PaLMER, Doucias A., assistant purchasing 
agent, Douglas Aircraft Co., Santa Monica, Calif 
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the Associated Ethyl Co., Ltd. In this ca- 
pacity he was responsible for the 1931 
Schneider and speed record fuels, and 
also for the final fuel made up for the 
Italians in their successful. attempt on the 
world speed record. 


@ M. Gould Beard (M ’28), after be- 
ing taught to fly at Kelly Field during the 
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dure to the needs of the then rapidly ex- 
panding commercial aircraft industry, and 
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It’s not much bigger than 
a pack of cigarettes ... 
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Of course, there are harder-working chassis 
units — engines, axles, transmissions and 
the like. But judged on the basis of its con- 
tributions to owner convenience, can you 
think of anything bigger than time-proved 
Bendix Drive? 

Forgotten, literally, for months at a time, 
Bendix Drive cranks the engine times 
without end. For that kind of service, with 
so much at stake, isn’t it well worth while 
to provide the best there is? 


biggest 
any cate! 


The Bendix Drive is adaptable to every 
type of starting control—foot button, clutch 
or accelerator pedal, dash button or with 
Startix, completely automatic switch key 
starting. There is a Bendix Drive especially 
engineered for every size and type of engine. 
Specify this approved unit which gives 
“touch and go’ starting, the kind that car 
owners prefer. 
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The modern science of metallography is one of the most valuable factors in 
the production of TIMKEN Alloy Steel and TIMKEN Seamless Steel Tubing. 
It plays an equally important part in research work and in the regular routine 
of manufacture. 


In the hands of a trained and experienced metallographer the metallographic 
microscope reveals facts concerning the physical structure of steel that could 
not be ascertained any other way. 


A heat of steel may test OK chemically—true to chemical specifications; 
but if found wanting metallographically it will not function satisfactorily in 
the service for which it is intended. 


For this reason the metallographic test is a regular part of the rigid system 
of quality control under which TIMKEN Steel is produced. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
Steel and Tube Division 
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ALLOY STEELS 
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